Procidentia, or full-thickness rectal prolapse, is a disabling problem that has been reported since antiquity. Its first description dates back to Ebers Papyrus of ancient Egypt (est. 1500 BC), and the first report of associated mortality due to prolapse in the medical literature is that of exiled theologian from North Africa, Arius of Alexandra (256-336 AD). 1 Since that time, well over 100 procedures have been described and are broadly categorized as abdominal and perineal approaches.
Abdominal versus Perineal Approaches
There has been much debate over whether an abdominal approach or a perineal approach is best, and to date there is no consensus statement. Historically, perineal procedures have been recommended for elderly or medically unfit patients and thought to be associated with lower operative morbidity and mortality but higher recurrence rates, while abdominal operations have been considered to have higher morbidity but lower recurrence rates. However, with the availability of minimally invasive approaches, the safety and morbidity of abdominal surgery approaches that of perineal operations. 2 Alternatively, historical differences in recurrence and reoperative rates have recently been called into question. Ricciardi et al retrospectively reviewed 1,772 patients (1,035 transabdominal and 737 transperineal) from a California database over a 36-month period. Reoperation rates were essentially equal for both groups at 11%. They concluded the recommendation of abdominal procedures based on durability was not founded in the data and unlikely to be based on actual outcomes. They also concluded other variables may be more relevant in deciding upon surgical approach, including comorbidities, patient and surgeon preference or expertise, and functional outcomes. 3 Additionally, in 2013, the PROSPER trial compared 78 abdominal and 213 perineal procedures, and no significant differences in recurrence were found between perineal and abdominal approaches. 4 In 2015, Tou et al reported an updated Cochrane review looking at the effects of different surgical repairs for rectal prolapse. Due to heterogeneity of the small studies, they concluded it was impossible to identify or refute clinically important differences between the alternative surgical operations. Longer follow-up with current studies and larger rigorous trials were felt to be needed to improve the evidence base and to define the optimum surgical treatment for full-thickness rectal prolapse.
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Perineal Procedures: Indications
Because procidentia is usually a progressive process that carries a risk of increasing pain, incontinence, incarceration, and strangulation over time, surgery is usually indicated if conservative therapy fails. 6 Although traditionally recommended for elderly medically unfit patients, perineal procedures are an option for all patients. For the elderly and those with multiple comorbidities, perineal methods are a great choice. For younger, healthier patients, perineal approaches may be a good option as well depending on patient
Full-thickness rectal prolapse is a painful and debilitating condition that often responds well to surgical intervention. The best method of surgical repair is a matter of debate. Historically, perineal approaches have been thought to have inferior outcomes and were therefore reserved for elderly and unfit patients. Despite recent data calling that into question, perineal approaches are still commonly performed and have their role. We present risks and benefits along with a description of perineal approaches for surgical treatment of rectal prolapse.
preference, risk reduction, and desired functional outcomes.
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For example, in young male adults, there is minimal to no risk of erectile dysfunction with a perineal operation, whereas abdominal rectopexy with posterior rectal mobilization may be associated with 1 to 2% risk.
7
Perineal procedures include perineal rectosigmoidectomy (Altemeier) with or without levatorplasty, rectal mucosal sleeve resection (Delorme), and anal encirclement (Thiersch). The choice of procedure is dependent on patient and procedural factors: gender, function, comorbidities, and presence of fecal incontinence. 8 
Altemeier
The Altemeier or perineal rectosigmoidectomy was first performed by Mikulicz in 1889 and popularized by Altemeier in the 1970s. 9 To perform the operation, the prolapse is reproduced and approximately 1 cm proximal to the dentate line, a full-thickness circumferential incision is made through the rectum. The mesentery is sequentially mobilized circumferentially and the peritoneal cavity is entered anteriorly. Mobilization is complete when no further rectal or colon redundancy can be prolapsed through the pelvis. At this point, levatorplasty may be performed by plication of the levator ani muscles anterior or posterior to the bowel wall with interrupted long-term sutures. The redundant rectosigmoid colon is then excised and a hand-sewn or circularstapled coloanal anastomosis is performed 10 (►Fig. 1).
Results
Minimal postoperative pain is the norm as well as a short hospital stay of usually 1 to 2 days. Complication rates are low. Anastomotic leaks are possible, but rates are much lower than typical coloanal anastomoses for cancer. Ris et al in 2012 reported only one leak in review of 60 consecutive patients.
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Further review of the literature also confirms very low leak rates from 1.6 to 3.3%. 6, 7, 10, 12 Recurrence rates were a cumulative 37% in trials conducted prior to 1971, but in trials conducted after 1971, the rate is on average approximately 10%. The difference is felt to be due to surgical technique, as in the past there was lack of entry into the peritoneal cavity and subsequent inadequate mobilization. 13 Altemeier et al reviewed 101 patients in 1971 and reported a recurrence rate of 3%.
14, 15 Kimmins et al in 2001 reported a morbidity rate of 10% and recurrence rate of 6.4% in a study of 63 patients. 16 In addition, Cirocco in 2010 studied 103 patients and reported no recurrences after a mean follow-up of 43 months. Ninety-four percent of the patients with preoperative constipation reported an improvement in symptoms, and 85% of patients with preoperative incontinence noted improvement. 17 In this study, a levatorplasty was performed in all patients. Furthermore, Ris et al in 2011 reviewed 66 patients who underwent an Altemeier procedure. Patients were followed up for 48 months, and recurrence rate was 14% with improved continence in 62%. Continence was not affected by levatorplasty.
Levatorplasty is associated with a theoretical improvement in postoperative incontinence by restoring the anorectal angle. Although the benefit is not reported by all, many authors report significant improvement in incontinence. [17] [18] [19] In addition, some authors have found a decrease in recurrence rates associated with levatorplasty. Altemeier routinely performed a levatorplasty and reported very low recurrence rates. Chun et al compared perineal rectosigmoidectomy with and without levatorplasty in 109 patients. They found at a mean of 28 months, and the levatorplasty group was associated with 7.7% recurrence with a mean time to recurrence of 45.5 months versus 20.6% and 13.3 months in the nonlevatorplasty group.
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Because of the coloanal anastomosis, the Altemeier procedure has been associated with decreased neorectal compliance and may result in symptoms of coloanal syndrome: urgency, frequent bowel movements, and seepage. As a result, studies have looked at transperineal colonic J pouches instead of a conventional straight coloanal anastomosis with improved function in the colonic J pouch group.
20,21
Delorme Delorme, a French military surgeon, was the first to describe this procedure in 1900. The technique is an option for mucosal prolapse or short segment full-thickness rectal prolapse. Patients who are medically unfit or have a history of prolapse procedures, previous pelvic surgery, or pelvic radiation may be considered for this operation. Additionally, it may be a good option for those after previous anterior resection, as the superior rectal artery has been ligated.
The Delorme procedure entails mucosal stripping and not a full-thickness excision. Overall, it is a technically more challenging operation than the Altemeier.
10 One centimeter proximal to the dentate line, a circumferential incision within the submucosal plane is made and mucosal stripping is performed to the most proximal portion of prolapsed bowel and the stripped mucosa is then excised. Longitudinal suture plication of the muscularis propria is then performed. Finally, an anastomosis is performed between the mucosal edges.
Results
Like the Altemeier, hospital stay after Delorme is short and complication rates are thought of as being lower than abdominal approaches. Nevertheless, urinary retention, fecal impaction, infection, and bleeding have been reported in 4 to 12%. 22 Stricture and suture line dehiscence have also been reported. Overall Delorme recurrence rates are higher than the Altemeier procedure likely because the peritoneal cavity is not entered and mucosal resection is limited. Nevertheless, incontinence rates and constipation are improved. Watts and Thompson in 2000 reviewed 101 patients and reported 27% recurrence rate, but 25% of patients displayed improvement in continence and 13% showed improvement in constipation. Additionally, Tobin and Scott reviewed 43 patients noting a 26% recurrence rate and 50% of patients noting improvement in continence. Overall recurrence rates in literature range from 7 to 27%. 23 Reported improvement rates in continence and constipation range from 25 to 70% and 13 to 100%, respectively.
Thiersch Procedure
Thiersch in 1891 first described anal encirclement. Under local anesthesia, a silver wire was placed subcutaneously around the anus. The objective was to supplement the anal sphincter, increase foreign body reaction, and increase sphincter resistance. 7 Wire is no longer used due to the high risk of ulceration and erosion into the anus. The operation is rarely performed today and only in those who are so medically unfit that other perineal procedures cannot be performed. The operation is technically fairly simple. Local anesthetic is administered and a radial incision is made on either side of the anus approximately 2 cm from the anal verge. While remaining outside of the external sphincter, a hemostat is used from either incision to encircle the anus to reach the other incision. A material such as Nylon, Dacron, Teflon, polypropylene mesh, fascia lata, Silicone rubber, or Silasticimpregnated mesh is pulled through the wounds encircling the anus. The material is sutured to itself to tighten the anus to an index finger tautness 7,10,26 (►Fig. 2). Subsequently, an aggressive bowel regimen, as well as frequent office evaluation, is important to prevent fecal impactions.
Results
Due to complication rates and high recurrence rates, the procedure has been abandoned. 27 Complications include fecal impaction, encirclement material rupture, erosion, and sepsis. In addition, recurrence rates are high and recurrent prolapse is associated with higher risk of incarceration and strangulation.
Conclusion
Further prospective randomized trials comparing abdominal rectal prolapse procedures and perineal approaches are needed to assist in selecting the appropriate procedure for each individual patient. Nevertheless, perineal approaches are still often a very appropriate option in many patients in the treatment of rectal prolapse, and good functional results can be expected with low complication rates.
